The use of mouthwashes in critical patients has been a source of concern for health professionals due to the diverse range of products, causing uncertainty about which is the most indicated. This study aimed to assess the susceptibility of Staphylococcus spp. isolated in the saliva of individuals from the community and patients in Intensive Care Units (ICU) as to antiseptic mouthwashes. The following oral antiseptics were assessed: cetylpyridinium chloride solution, Listerine ® and Neen ® . Calcium alginate swab was used for saliva collection to isolate Staphylococcus spp. Microbiological processing involved growth, isolation, strain identification and determination of MID (maximum inhibitory dilution). MID was considered the greatest dilution that completely inhibited the strains. The products efficacy was analyzed by a two-factor ANOVA repeated measures and by Bonferroni adjustments in multiple comparisons, considering a significance level of α=0.05. In total, 80 strains of Staphylococcus spp. were isolated, 40 from ICU patients and 40 from community individuals. MID results revealed that cetylpyridinium chloride solution presented better results in comparison to other products, that is, 39 (97.5%) strains from hospital patients with MID 1:128, and 37 (92.5%) of individuals from the community had MID 1:64. Neen ® inhibited all strains in both groups at a dilution from 1:2 to 1:4. Listerine ® presented the worst MID results, 65% of the strains from individuals from the community and 10% of hospital strains were not inhibited at a dilution of 1:2.
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The use of mouthwashes in critical patients has been a source of concern for health professionals due to the diverse range of products, causing uncertainty about which is the most indicated. This study aimed to assess the susceptibility of Staphylococcus spp. isolated in the saliva of individuals from the community and patients in Intensive Care Units (ICU) as to antiseptic mouthwashes. The following oral antiseptics were assessed: cetylpyridinium chloride solution, Listerine ® and Neen ® . Calcium alginate swab was used for saliva collection to isolate Staphylococcus spp. Microbiological processing involved growth, isolation, strain identification and determination of MID (maximum inhibitory dilution). MID was considered the greatest dilution that completely inhibited the strains. The products efficacy was analyzed by a two-factor ANOVA repeated measures and by Bonferroni adjustments in multiple comparisons, considering a significance level of α=0.05. In total, 80 strains of Staphylococcus spp. were isolated, 40 from ICU patients and 40 from community individuals. MID results revealed that cetylpyridinium chloride solution presented better results in comparison to other products, that is, 39 (97.5%) strains from hospital patients with MID 1:128, and 37 (92.5%) of individuals from the community had MID 1:64. Neen ® inhibited all strains in both groups at a dilution from 1:2 to 1:4. Listerine ® presented the worst MID results, 65% of the strains from individuals from the community and 10% of hospital strains were not inhibited at a dilution of 1:2. Determination of the Maximum Inhibitory Dilution (MID) of the antiseptic mouthwashes as to Staphylococcus spp., in the community and in hospital patients, was carried out in 96-well microtitration plates (microtit plates). Mouthwashes were subject to serial double dilution of 1:2, 1:4, 1:8, 1:16 until 1:1024 in 20 ml test tubes.
Uniterms
These dilutions were poured into Petri plates (20x100mm) with Mueller Hinton Broth (Difco®) media and antiseptic, double concentration (2n). Afterwards, using a mutichannel pipette (8 channels), 100,0 µL were distributed in each well of the microtit plates, starting from column 10 (1:1024) to column 1 (1:2). Using the mutichannel pipette, 5.0µl of standardized microbial suspension (0.5 McFarland scale) were injected in each well of the microtit plates, containing antiseptic diluted in culture media. Microtit plates were stored in a Tupperware plastic container and incubated at 35 ºC for 24 hours (Figure 1 ).
Reading was done with a stereomicroscope (Nikon, JP) under reflected light after inoculation of 2.0 µL of triphenyltetrazolium chloride solution (TTC-Merck®) at 200 mg concentration in each well of the plate and incubation at 35 ºC for approximately 30 minutes, to indicate the viability of the microorganisms (reddish color).
Dilution that caused complete inhibition of the microbial development was considered the Maximum Inhibitory Dilution. Figure 1 describes the MID phases. The
INTRODUCTION
Research developed in the last decades has shown the clinical condition of the mouth as an important attribute in the context of individuals' comprehensive health. Literature associates oral health as a risk factor for many clinical, specially infectious, complications (Diaz et al., 2000; Machado et al., 2000; Nelson et al., 2005) . Thus, oral health care does not target only beautiful and healthy teeth, it participates significantly in quality of life.
It is presumed that mouth contains approximately 550 to 600 species of bacteria, besides viruses and fungus. Among the bacteria, there are the Actinomyces israeli, Capnocytophaga spp., Eikenella corrodens, Staphylococcus spp., Streptococcus mitis (Machado et al., 2000; Nelson et al., 2005) . It is worth highlighting that oral microbiota coexists harmonically with the host, that is, keeps a microbiological homeostasis, commensalism, but for many factors can become pathogenic.
Although Staphylococcus spp., particularly, is part of individuals' normal microbiota, in determinate conditions it can cause infections, very frequent in hospitals (Diaz et al., 2000; Cavalcanti et al., 2005; Andrade, Leopoldo, Haas, 2006) .
Researchers highlight that patients hospitalized in Intensive Care Units (ICU) are more vulnerable to develop infections deriving from oral microbiota or dental plaque biofilm (Bauer et al., 2002; Babcok et al., 2004; Brennan et al., 2004; Gusmão, Dourado, Fiaccone, 2004; Cavalcanti et al., 2005; Safdar, Crnich, Maki, 2005; Andrade, Leopoldo, Haas, 2006) .
In addition, it is opportune to highlight the concept of dental plaque biofilm as the disposal of microorganisms in many layers, forming microbial communities highly resistant to phagocytes and antibiotics (Costerton, Stewart, Greenberg, 1999) . If the bacterial plaque or the biofilm are not regularly removed by hygienization, they can cause caries and periodontal problems, such as gingivitis, among others.
Considerations concerning the oropharynx microbiota of critical patients in the ICU and the formation of the biofilm in the endotracheal tube have triggered questions worth researching. Currently, the use of antiseptic mouthwashes deserves attention, as their action reduce the microbial charge.
Besides using chemical products to fight microorganisms, it is necessary to know their efficacy against them, sometimes in hospitals, others in the community. Thus, this study aimed to assess susceptibility of Staphylococcus spp., isolated in the saliva of adult individuals from the community and hospitalized patients, to antiseptic mouthwashes. For statistical analysis of the results, MID original values were subject to a logarithmic transformation, aiming to reduce the variability of this indicator. Thus, two-factors analysis of variance (ANOVA) with repeated measures was used:
•intra-subjects: antiseptic mouthwashes -cetylpyridinium chloride (CPC), Listerine ® (L) and Neen ® (N) •inter-subjects: origin of strains, from Hospital (H) and from the Community (C).
The Statistical Package for the Social Sciences (SPSS), version 15.0, was used for all analyses, considering level of significance α=0.05. For analysis of multiple comparisons, Bonferroni's adjustment method was used.
RESULTS
In total, 80 strains were analyzed, 40 isolated in the saliva of patients hospitalized in the ICU and 40 in individuals from the community.
Regarding the species, 75.8% of S. aureus was identified in the saliva of hospitalized patients and 24.4% in individuals from the community. Tables I, II and III show the distribution of the Maximum Inhibitory Dilution of the analyzed antiseptic mouthwashes (CPC, Listerine ® , and Neen ® ). Table IV presents the mean and standard deviation for MID values in logarithmic scale (natural logarithm), clearly indicating the superiority of the cetylpyridinium chloride solution, always with higher MIDs for hospital strains in the analyzed products. In fact, a two-factor repeated ANOVA measure (Table V) permits to identify that, for an 0.05 level of significance, the origin of the strains is statistically significant for each of the products (intersubject factor), except for listerine.
The cetylpyridinium chloride solution was the only one to show inhibitory dilution in the interval from 1:32 to 1:4096, and the highest number of strains inhibited ranged from 1:128 to 1:1024. Besides that, for each treatment, MID values are higher for hospital strains, being also considered statistically significant the difference for all three treatments. The statistical analyses show that there is no doubt about CPC efficacy in the two groups of strains (hospital and community).
Regarding the other products assessed (Listerine ® and Neen ® ), inhibitory dilutions varied from 1:2 to 1:64 in the two groups (hospital and community). The antiseptic mouthwash Listerine ® presented the worst result as to MID, as it did not have inhibitory action at any dilution in 26 community strains and the same result was shown in 4 hospital strains.
DISCUSSION AND CONCLUSION
According to Tables I and III, the cetylpyridinium chloride solution presented better Maximum Inhibitory Dilution (MID) results. It is highlighted that the solution is produced in the pharmacy of the hospital under study and (10 µl, 20 µl, 25 µl) . Results revealed that Periogard was more effective in the reduction of the saliva microbiota, and that Listerine and Flogbucal were ineffective in relation to antimicrobial activity.
Other researchers, such as Witt et al. (2005) and Tirapelli and Ito (2003) , showed that the use of cetylpyridinium chloride reduces the number of microorganisms in the mouth, specially Streptococcus. In addition, it has also been evidenced that chlorhexidine gluconate use in mouthwashes significantly reduces the population of aerobic and anaerobic bacteria in the mouth (Charles et al., 2005) . Carvalho (1989) correlated the index of plaque with brushing, with sodium fluoride and cetylpyridinium chloride mouth rinse. It was concluded that brushing associated with cetylpyridinium chloride mouth rinse is a promising hygiene behavior regarding the control of the index of dental plaque biofilm. Pinheiro (1991) assessed, in vitro, the effect of cetylpyridinium chloride and sodium fluoride in the fermentation and synthesis of insoluble extracellular polysaccharides of dental plaque. The 1:10 dilution of this substance inhibited 96% of the fermentation acids and 100% of the synthesis of insoluble polysaccharides. Considering that the dilution normally used in mouth rinse is 1:2, it was concluded that this is a highly effective collutory against dental plaque microorganisms. Garib et al. (1995) evaluated the efficacy of mouth rinse with 0.12% chlorhexidine solution and cetylpyridinium chloride in the reduction of dental plaque and gingivitis. The obtained results allowed for the following conclusions: a) mouth washing led to a statistically significant reduction of dental plaque and gingival bleeding indexes in the three experimental groups. Nevertheless, there was no statistically significant difference among the groups; b) isolatedly, cetylpyridinium chloride led to a reduction of 23.6% in dental plaque and 55.9% in gingival bleeding indexes. When associated to chlorhexidine, it led to a 52.2% reduction in the index of plaque and 62.9% in the index of bleeding.
In general, the following products are routinely used in oral hygiene and in the control of dental plaque biofilm: Chlorhexidine (0.12%); Plax; Periogard; Noplak; Cetylpyridinium Chloride -cepacol; Triclosan; Malvatricin; Sodium Bicarbonate; Zinc chloride; Listerine; among others. The total amount of plaque present on the teeth surface is directly influenced by individual oral hygiene, and shows high inter-individual variation. During severe or acute phases of gingivitis, or when patients have a deficient plaque control, an associated chemical should be temporarily used in the control of dental plaque. These solutions should have in vitro antimicrobial action, and should not present irreversible adverse effects (APECIH, 2000) .
In dental practice, intra-mouth antisepsis should be done with a substance compatible to the mouth mucosa and, thus, only water-based solutions are indicated. Another important issue is the toxicity of the active principles, since they can be ingested when used and absorbed by mouth mucosa (Seabra et al., 2005) . Aspects like toxicity, tolerance, antimicrobial action and cost justify the development of research to search for alternative options, such as the present study. Thus, the solution Neen ® was evaluated, a natural product with almost nonexistent toxicity and low cost, if compared to the other products, including chlorhexidine.
The product Listerine ® , with essential oils, contains thymol, menthol, eucalyptol and methyl salicylate. It is available with 26.9% alcohol vehicle and pH 5, which justify adverse effects, such as burning sensation and taste. According to the producer's label, it is recommended to be used in 30-secods rinses, twice a day. Recently, zinc chloride has been added to the product since, according to producer, it interferes in the formation of calcium phosphate crystals, and in the mineralization of the dental plaque, decreasing tartar formation.
The comparison of the results of the present study showed that mean and standard deviation for MID values in logarithmic scale indicated the superiority of the cetylpyridinium chloride solution (CPC), which always had higher MIDs in hospital strains. Cetylpyridinium chloride, at 1:64 dilution, inhibited 37 (92.5%) of community strains and 39 (97.5%) of ICU strains. Listerine ® , at 1:2 dilution, inhibited 14 (35%) of community strains and 36 (90%) of ICU strains. Neen ® at 1:4 dilution inhibited 39 (97.5%) of community strains, and 28 (70%) of ICU strains.
